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THE FFFECT OF SURFACE MATERIAL, RETREATMENT
AND FORMULATION ON THE RESIDUAL ACTIVITY
OF SEVERAL INSECTICIDES'

WILLIS MATHIS asp 15 F. SCHOO?

Malariz ceadication programs continue
to rely upon residaal treatment of homes
as the principal means of interrupting the
tranumission cycle. Although DT, dict.
drin, ard BYIC are wa | for this purpose,
the fiist named remains the insecticide of
choice in most counteies,  In some atcas
wheie the vector has developed  resint-
ance to these chlorinated  Diydrocarbon
tovicants, walathion and  Haytex have
wen used.  Dlowever, seither of these
compatnds possesses the residual qualities
of DIYE or dichdrin and both are usually
mare sesitive 10 breakdown when applicd
1o centain sueluces,

To evaluate the effect of suzface and
other factors on the potential of new
arganophosphorus and carbamate insecti-
citles as residual tremments, studies simi.
lar o those previowly reported (Schoof
et «l,, 1962) were continued at Savannah,
Georgia, in 1902,

Mutuoms, The compounds were tested
under an outdoor shed i the manner
previvimly reported (School et al, 1962)
except far a ceduction in the number of
surfaces fsom 10 10 g by discarding two
types of bamboo and ad&?ing whitewashed
cay. The test surfaces included <clay,
whitewashed  clay, thatch, galvanized
metal, plywoed, whitewashed  plywood,
bambo, cement plaster, and brick, Panels
from 1961 that were retreated in 1962
contained the same surfaces tested in the
wrevious year. In the testy with synergized
}ummimium. only cement plaster, brick,
and plywood surfaces were used,

All panels were treated in vertical posi-
tion under the shed using a t.gallon com-

1 From the Technical Desclopment Labora-
torics, Technology Dranch, Communicoble Dis-
case Center, Public Health Service, U, S, Do
partiment of §lcalth, Educaion, and Welfare,
Savannah, Grorgia, ’

pression sprayer equipped with an ooy
nozzle.  Plywood inserted on both sides
of the panel under treatment protected the
adjacetit panels from contamination due-
ime the spraying operation.  The follow-
ing toxicants and dosages were tested as
suspemions:
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 2isopropylphiemy . Netnethy bearbumate.

30,0-dimathy! O-genitre- g-methylphenyd-phas-
phorothioate,
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Panels treated in 1961 with Sevin or,
Bayer 39007 at 1 of » gufsq. o wese 1o
treated at the same rate in 1963, In ad-
dition, p:mcls made with bamboo from
Indonesia, Thailand, Viet-Nam, and l.hc
Dhilippines were retreated in 1962 with
Sevin at ¢ p.fsq. m.

Evaluation of the treatments was by ex-
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posute  of  dieldrinesistam L ivopheles
quadrimacidaries Temales e the deposits
for t hour beneath a plastic cone. (Pig, )
Three replicates were macde o each s
face with 1o fomales in cach cone,  Teas
were b 2weeh intervals,  [ifferent sites
were employed cacly time, Aiter expwsure,
the specimens were held at 897 Foand oo
perent relative huenidiy for 2y hours, @
which time the percent monality was
determined.

Risvtos, The manimum Lomier of
weehs that cach tovicant gave a moriality
ol w pereent or more was wsed oo deter-
mine the priority sequence of the nine
wirfaces.  For the 1 g, s o, ttestment
the wtal pumber of weekhs possible was
132, The data (Table 1) fur treatments
ol nine tonicants (Seving Baver gy,
39740 41830, 40070, gra4u. 37334 mala
thien, and Hercules ghany at 1 g s m,
clearly indicate that deponsitn an thach
and plywond chowed the grestest longey.
ity. Fach gave uo percent Kills for 125 ot

VoL, 23, No, 2

of the mavimum of 132 weeks, Residues
on chay, whitewashed clay, ad cement
plaster were the Teast eflective while de-
passits on bataboo, metal, whitewashed ply.
wond, aind Brick were intermedinte in their
longeviny,

When a dovge of 2 g0 sqom, was used,
residues oo thateh were slightly superior to

Iatar .- Rbatine onlor of dlotivoness o ale-
jemts of moe vty on it sitboees at o
g sf. e hasad on oot ol sceas the
wirthe shawal o puaent Wit at
Seapheles gnadrrantaing, Mase
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washedd oy wan teversed i the least effee-
the proup. lowever, the data slhaow tha
the mereine i dosage o B-2av 43, 1331838,
ol 1 gmape frome 1ot 2 g s,y dime
pronved their etfectiveness on whitewashedd
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percens Kill at week 2 bat @ 2 g/ m
the same toxicant gave 12 weeks of 4o
pereent or better kills,  On cement plaster,
the same dowge increase with B.i831
produced 8 additional weeks of eljective-
ness. Sevin at 2 /s me (from S5 per-
cent WW) pave kills above oo pereent
a week 22 on whitwashed clay and bam-
boo even though deposits an cither surface
at 1 s m. did not produce asimilar
kill at the jnitial inspection an week 4.
It also was apparent that some compoids
(e, 1ufigy and Bayor31) were inctlectise
on certain suefaces (ie, cetent plader)
repandless of dosage,

Sevin at 3 g/ m. was used in g
and in 1062 to tremt bamboo {rom Thai-
land, Indeching, Philippine Idands (1wo
li‘pcn. and Indunesia,” The bamboo from
the Philippine blands and from Tha
land was evaluated e bath the outside
and inside surfaces, Al surfaces pave
similag satisfactory  resules through the
16-week period of study,

Foarmulations of piperony! butonide and
Bayer o073 at 10v and an satios and of
B-3goor alone were tested on cement
daster, brick, and plywood. At 1 g, of
b-30009 /s, kills of go percent were
obtained on cement plaster for 3 weeks
only with the piperony! butoxide:B. 39007
formulations and for 8 weeks with B.ggoo7
alone, On the brick and plywoeod surfaces
1ested, the theee formulations gave similar
results for the t4 weeks tested except the
it formulation that was inelfecive on
brick.

The combination of 13-3yueziSevin at 141
g/sq. . proved less effective than cither
compound at 2 g./sq. m. on clay and
whitewashed clay (Table-2). The com.
bination treatment was superior to 15 yyo05
(2 p/sq. m.) and cquivalent to Sevin
(2 g/sq. m.) on cement plaster and
whitewashed plywood. On the lrick,
plywood, thateh, and bamboo, similar
effective results were obtained with the
three formulations.

Results from the Sevin:DDT at 2:05
£./3q. m. showed that the combination
formulation was equivalent in cffectiventss
10 Sevin at 2 g./sg. m. on all surfaces

except clay and whitev-shed clay (Table
3). On clay. the Sevin:DDT depusits gave
12 weeks of kills above g0 percent as com.
pared to 8 weeks with Sevin alone, On
thiv saime criterion, Sevin alone gave 22
weeks effectiveness on whitewashed clay
wrats 12 weeks for the Sevin:DDT
treatinent. Howeser, when the eriterion
wias reluted to Lills abive ¥o pereent both
treatinents ont whitewashed clay cave simi-
lag resulis, Treatment with DU at o3
gos ns did not give effective kille for
more than 12 weeks ou any sueface.

A dormulation of B-gyoes:DIYT a1 20
s nn pave Yo 30, 20, and 16 weeke of
kills abose w0 percent oa clay, white.
washed clay, whitewashed plywood, amd
cement plaster, respectivedy, as compared
to 6, 1ge thy and 12 weeks, respectively,
for Bogoomr abte on the same warefaces
Clable 2). On metal, the cambination
furmaulation  was  slightly  lew effective
than B-3pmy alone and on thatch, ply.
wood, brick, and bamlwo, the twao formvta-
tions gave similar results,

Comparative cvaluation of the dura.
biliry of sesidues from the nine compounds
tested at o g /ag. m, (Table 2) reveated
that B-3u731, Bogi83,  Ba66:6, and
Bgroq0 were inferior in cilectiveness to
malathion. Atthe same doage, imatathion
was inferior to [1gbgq on brick, cay, and
bamboo but superior un metal, white-
washed clay, and cement plaster,

Deposits of 37344, Sevin, and B.3g007
at 1 p./sq. se. were seperior to thase of
malathion.  On brick, B-37344 residues
Tnsted 20 weeks as compared to 10 and 16
weeks for deposits of Sevin and 18- 39007,
Sevin was the most effective toxicant on
cement plaster and whitewashed plywood,
while B-3gou7 pave superior results on
bamboo and clay, On whitewashed clay,
Sevin and B-37134 cach produced 10 weeks
of effective Kkills versus 6 fur B-jpoos,

When 1137344, Sevin, and B-3g007 are
compared At 2 g./sq. m., Sevin was the
most cffective toxicam.  On all surfaces,
it showed a period of activity equal to or
greater than either of the other two com-
pounds,

Formulations of Sevin derived from

-

o, 9
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so pereent and 85 percent wettable
cowders indicate that on all surfaces exeept
clay, the treatments at & po/sipe . were
cqual in effetiveness (Table 2). On
clay, tinished spray from the §0 pereemt
formulattan gave ¥ weeks of wo pereen
kills as camparel to o weehs for the teat-
ment derived from the 85 percemt powder,
At wp e the treatment with the 83
peroent powider wies less effective than that
derived from the 50 pereent powder on
Al mrbaves eveept brick aml toateh,
The sections treated in 61 and
with Scevin a1 amd 2 g v iy showed
ewentially similar results 1o panels treated
anly in 1962 On cay, the panel treated
in 1yh2 pave better results than thowe tha
received two applications,  The oppaite
was true for the g.,’\q. m, ealaget on
brick.  With B3:39007 the pancls tieated
only in g6z showed greater elfectivetioss
of the deposits 2t 1 g /s meon brick,
wetal, bamboo, and clay,  Howesver, on
whitewashed plywoud the panel receiving
treatment both years gave go percent kills
for zo weeks versus 1o weeks fur the
single 1ohn appheation. At 2 p./sq. m.,
the same was trues Hovever, on six of
the remaining seven surfaces no ditfer-
ences existad in the petiods of elfectiveness
of the two types of treavment witl. B 3om.;
Discrssios,  The forepoing data again
revealed that the type of surface treated
has a profound ctfect upon the biviogical
life of the chemical deposits thercon,
Clav,  whitewasked  clay, and  coment
plaster are most dettimental to the eesidues
whil* thatch and plywond appxar to be
most conducive ta prolonged  activity,
Metal, hamboo, brick, and whitewashed
plywood are intermediate in their elfect
on the fife of the deposits.  With the
wossible exception of clay, the detrimental
intluence of a surface can be overcome by
using different toxicants or by increaving
the dosage applied.  Thus B-3g73e and
H.96yg at 2 g./sq. m. aze incilective on
cement plaster in contrast to Sevin and

#-37344.  On the wme surlace, N84
at o8 gy m produced oo kills above
yo percent bt at 1 and 2 g/ s, yiclded
4 am) 12 weeks etfectiveness,

Athough the applic wion of whitewash
to a4 surface hae been conmidered o detri
ment to the elfficacy of insecticide trear-
ment, the bt for all companmds eveept
Thofugy show bt dopenits on s hites ashied
clay were serore afatve than thowe aa Jdan
alone, “This cffect was punt olwious with
gamgn, st Bagsggo, B3sggq. and
Sevin at 2 g/agom.

Carbamate inseeticides are wsually de-
graded iy alkaline media but whitewash
apphied 1o surtaces rapidly changes from
calvinm ndroside 1o calvinm carbonate,
Apparently e Lner does not have
markesd elfect v the longevity of the
epmits as indicated by the extended ac
tion of Scvin, Wyrgyy. ami Bagoeor o
2 o m Chemical avalysiv of the
whitewavh mix prior to we and of the
applicd whitewash o weeks after applica-
tion indicated the caliiom carbonate con-
tent to be 1.8 and 528 pereent, respee-
tively,

The 1ests teveal that three compounds,
R-gg007, B-37344, and Sevin, have potential
as residual treatments against anopheline
inosguitoes, with  Sevin  showing  the
greatest pramise. The superiority of the
results from a 50 percent wettable powder
over thow from an N5 pereent powder
again indicates that txicamt alune is not
the only factor in a formulanon that
influcnces the longevity of the residucs,

Aonsowtepansint. Fhew studies were
accomplished av pait of 4 contractual
agrecment between the Consmmnicable
irease Center amd the Agenev for Inter
nativnal Development,

Refesen, #

Sorewn, 10 1 MeMis eas, B L, and Matius,
W, . The offcenivencss of four cithamaie
inweides as tesidual deposits agana tnopheles
gidrtptd platus,  Moug, News 23(3):ahg-267,



